Insulin resistance and heart injury in rats with insulin resistance or type 2 diabetes mellitus.
This study sought to observe heart injury in rats with insulin resistance and type 2 diabetes mellitus, and to explore the relation between insulin resistance and diabetic cardiomyopathy in the presence of type 2 diabetes mellitus. Type 2 diabetes mellitus and insulin resistance were studied in animal models using Wistar rats. Glucose infusion rates (index of insulin resistance, insulin resistance), heart weight, the heart weight to body weight ratio, myocardial apoptotic index, cardiac hydroxyproline content, and cardiac tissue collagen type I and collagen type 3 content were measured. Ultramicrostructure of cardiac muscle cells was also observed. Glucose infusion rates in type 2 diabetes mellitus and insulin resistance rats decreased (P < 0.01). Injury change of the ultramicrostructure of myocardial cells occurred in rats with type 2 diabetes mellitus and insulin resistance. Heart weight, myocardial apoptotic index, cardiac hydroxyproline content, type I and collagen type 3 content increased in rats with type 2 diabetes mellitus, and insulin resistance (P < 0.05) and in rats with insulin resistance were all lower than they were in type 2 diabetes mellitus rats (P < 0.05). In rats with type 2 diabetes mellitus and insulin resistance, associations of glucose infusion rates with heart weight, heart weight to body weight ratio, myocardial apoptotic index, cardiac hydroxyproline content, and cardiac tissue collagen type I and collagen type 3 were all negative; this result was statistically significant (P < 0.05). However, in normal rats, none of these associations was statistically significant. In the presence of type 2 diabetes mellitus, there exists insulin resistance and heart injury. Insulin resistance can injure the heart and plays a significant role in pathogenesis of diabetic cardiomyopathy in type 2 diabetes mellitus.